Multiple endocrine neoplasia type 1 interacts with forkhead transcription factor CHES1 in DNA damage response.
Multiple endocrine neoplasia type 1 (MEN1) is a cancer susceptibility syndrome affecting several endocrine tissues. Investigations of the biochemical function of the MEN1 protein, menin, have suggested a role as a transcriptional comodulator. The mechanism by which MEN1 inactivation leads to tumor formation is not fully understood. MEN1 was implicated to function in both regulation of cell proliferation and maintenance of genomic integrity. Here, we investigate the mechanism by which MEN1 affects DNA damage response. We found that Drosophila larval tissue and mouse embryonic fibroblasts mutant for the MEN1 homologue were deficient for a DNA damage-activated S-phase checkpoint. The forkhead transcription factor CHES1 (FOXN3) was identified as an interacting protein by a genetic screen, and overexpression of CHES1 restored both cell cycle arrest and viability of MEN1 mutant flies after ionizing radiation exposure. We showed a biochemical interaction between human menin and CHES1 and showed that the COOH terminus of menin, which is frequently mutated in MEN1 patients, is necessary for this interaction. Our data indicate that menin is involved in the activation of S-phase arrest in response to ionizing radiation. CHES1 is a component of a transcriptional repressor complex, that includes mSin3a, histone deacetylase (HDAC) 1, and HDAC2, and it interacts with menin in an S-phase checkpoint pathway related to DNA damage response.